Background: Primary care physicians are gate keepers to the medical system having a key role in giving information and prescribing drugs to their patients. In this respect they are involved in claims of patients/clients for pharmacological Cognitive Enhancement (CE). Therefore, we studied the knowledge of primary care physicians about CE and their attitudes toward prescribing CE drugs to healthy subjects.
Background
Primary care physicians play a crucial role in prescribing drugs. In many jurisdictions they are the first individuals who have to be contacted by the general public when a prescription is sought. Regarding covering costs by the health care system, in the United Kingdom patients have to register at a primary care physician who gives referrals to specialists. In Germany, patients can chose and change their primary care physician who gives referrals; however, patients have the opportunity to contact a specialist directly. In the United States, patients are able to obtain an appointment with a specialist without a referral from a primary care physician.
As such, depending on the national health care system, primary care physicians act more or less as "gatekeepers" for the medical system. Even if prescription drugs against somatic disorders are the most prevalently prescribed drugs among primary care physicians (e.g. nonsteroidal anti-inflammatories, beta-blockers, etc.), they frequently are contacted for advice and counselling for mental disorders [1] . With particular reference to the phenomenon of pharmacological cognitive enhancement (CE), Hotze and colleagues found that two thirds of surveyed primary care physicians received requests for "medicine or services that the physicians considered to be for enhancement rather than therapy" monthly and 12.0% at least daily. This survey among a random sample of 1,500 practicing physicians from the American Medical Association (AMA) Masterfile found that 37.0% of the participants stated that they prescribed what they viewed as medicine for enhancement at least monthly and 4.0% at least daily [2] .
The group of substances used by healthy subjects for CE purposes consists of over-the-counter-(OTC-) drugs (e.g. Ginkgo biloba, caffeine tablets, etc.) as well as illicit and prescription drugs. Among the drugs that require a prescription are stimulants such as methylphenidate (MPH) and amphetamines (AMPH) such as Adderall W , as well as other drugs such as modafinil, anti-dementia drugs, beta-blockers, and antidepressants for mood enhancement (ME) [3] [4] [5] [6] . In Germany, the prescription volume of MPH, indicated for attention deficit hyperactivity disorder (ADHD), has risen from 20 million daily doses in 2003 to 58 million daily doses in 2012 which is hardly to explain with the increase of diagnoses of ADHD; the prescription volume of Atomoxetin, however, is stable for the last years [7] .
Bergström and Lynöe found that more than 80.0% of 300 surveyed primary care physicians in Sweden were convinced that CE drugs should not be covered by the health insurance system and individuals should pay themselves for CE drugs [8] . In a web-based survey of 212 primary care physicians throughout the United States and Canada, Banjo and colleagues found that nearly 2/3 of the participants had already read articles about CE in the public or scientific media and yet just over half rated themselves as not being familiar with the topic of CE [9] .
Previous studies on CE found large differences in prevalence rates for CE use ranging from > 1 -20% among students [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] . Using the Randomized Response Technique (RRT) which guarantees an especially high degree of privacy, anonymity, and confidentiality, we found in German students a one-year prevalence rate of 20.0% for the use of "pharmaceuticals or illegal drugs which you cannot buy in a drug-store and which were not prescribed to you to treat a disease". [11] . An anonymous online survey by the journal "Nature" depicted a lifetime prevalence rate of 20.0% for prescription drugs such as beta-blockers, modafinil and methylphenidate (MPH), stressing that MPH is the most popular substance used for CE [20] . Another study by our group using RRT among surgeons revealed a lifetime prevalence rate of 19.9% for the use of prescription and illicit drugs for CE purposes and a lifetime prevalence rate of 15.1% for the use of prescription antidepressants for ME [21] .
The present study presents data on the knowledge of, attitudes towards, familiarity with, frequency of being asked for, and comfort levels with prescribing CE drugs by primary care physicians in Germany.
Methods

Participants and procedure
Envelopes with paper-and-pencil questionnaires were sent out in June 2011 to all registered primary care physicians (n = 2,753) in Rhineland Palatine, a state in West Germany with about four million inhabitants. Participants were asked to complete the questionnaire anonymously and to return it in an anonymous, addressed and pre-paid envelope within one month. Physicians who did not answer were identified using a code, called twice via telephone and asked to send back the questionnaire. Those who did not possess the questionnaire any more were sent the questionnaire again. Participants also had the option of returning the questionnaires via email or fax.
The first wave of completed questionnaires were received between July and September 2011. Afterwards, the questionnaires were returned according to the order of the telephone calls. 530 physicians responded immediately by sending back their questionnaire (first response rate: 19.3%), 302 responded after telephone calls (second response rate: 11.0%) resulting in a total response rate of 832 (30.2%).
Assessments
The questionnaire was based on the one used by Banjo and colleagues [9] . At the beginning of the questionnaire participants had to read a short paragraph which presented an introduction of CE which summarized a longer introduction section of Banjo and colleagues because of reduced space on the paper-and-pencil questionnaire compared to the online method by Banjo and colleagues. The paragraph introduced CE drugs to be "substances which are used with the purpose to enhance one's own cognition and that CE drugs have been developed for the treatment of cognitive decline (e.g. dementia in elderly people) or cognitive disturbance in younger subjects (e.g. attention deficit hyperactivity disorder, ADHD)". Furthermore, primary care physicians were described as "having a key role in prescribing drugs [for CE]. Beyond that [primary care physicians] are physicians who get directly into contact with patients. Thereby, [you] are the central link between drug developments and prescribing these developed drugs to patients".
Subsequently and identical to the original questionnaire of Banjo and colleagues, the second part of the introduction section reviewed briefly the following: "Research shows that normal decline in cognitive function in healthy individuals becomes evident in the later years of the fourth decade of life (late 30's). Widely accepted as a normal part of aging, this cognitive decline is not a disease and moreover is distinct from the prodromic cognitive decline that precedes dementia. In a society in which one's cognitive abilities are important determinants of self-esteem and respect from one's peers, the normal cognitive decline of aging can be disturbing".
Identical to Banjo and colleagues we asked for demographic data (age, gender). Beyond Banjo and colleagues, we asked for family status, hours worked per week and whether respondents were living with or without children based on the assumption that these factors could be associated with the dependent variables described below.
Furthermore, a question probing knowledge of CE, the source of knowledge about CE drugs, and the frequency being asked for a prescription of CE drugs developed by our group was asked. This was followed by a question of feeling familiar (very familiar, somewhat familiar and not familiar) with CE drugs.
A hypothetical case vignette was introduced identical to Banjo and colleagues: In this vignette, a hypothetical prescription drug approved for CE in healthy adults was introduced to the participants. The CE drug was characterized to be effective, safe and without remarkable adverse events. In order to assess the impact of patients giving reasons for requesting the drug upon physician attitudes, we presented three scenarios: a 25-year old graduate student seeking to cope with the stress of graduate school, a 45-year-old employee hoping to improve productivity, and a 65-year-old individual feeling concerns about his ability to perform everyday activities. Then, physicians were asked how comfortable they felt prescribing the hypothetical CE drug on a Likert scale (comfort level with anchors at 1 = very uncomfortable and 7 = very comfortable). Subsequently, participants were asked for the reasons that determined their comfort level.
Afterwards, we probed physicians' attitudes towards prescribing the hypothetical CE drug and three other drugs sometimes considered to be enhancers: sildenafil, modafinil, and MPH. Using the same Likert scale we asked for their comfort level to prescribe these drugs to a 40-year-old person reporting symptoms consistent with the label indications for each drug.
The study was approved by the local Ethics Committee (Landesärztekammer Rhineland Palatine No. 837.321.08 (6318)). Participation was explained to be optional; participants gave informed consent by returning the questionnaire.
Statistical analysis
Statistical analyses were performed using SPSS 17.0. Means are given with corresponding standard deviation (mean ± SD) and Pearson-Clopper confidence intervals (95% CI). Questions were analyzed using stepwise forward multiple logistic regression analysis with a selection level of 0.05. For evaluation of the results of the logistic regression analysis we used pseudo-R squared (Nagelkerke).
Results
Participants' characteristics
Demographic data of the participating 832 physicians (= 100.0%) are given in Table 1 . Physicians' knowledge about individual substances for the purpose of CE differed substantially (see Table 2 ): MPH was the most widely known substance for CE, whereas caffeinated products, Ginkgo biloba as well as antidementia drugs were known only by about two thirds of the surveyed participants.
Being familiar with CE
Only 5.3% (n = 44 of 821) of all participants stated that they were very familiar with the topic of CE, 49.9% (n = 415 of 821) stated that they were somewhat familiar with CE and 43.5% (n = 362 of 821) stated that they were not familiar with CE.
Regarding feeling familiar with CE, there were no associations found for gender, age, years working in one's own doctor's office, working as a physician, hours of work per week, living with children, having an additional Certificate of Added Qualification, doctor's office being located in a city or family status.
Frequency of being asked by patients to prescribe a drug for CE
Regarding the estimated frequency of being asked by clients to prescribe a drug for CE purposes, 99.3% (n = 826 of 832) answered this question. 7.0% (n = 58 of 826) stated that they had been asked at least once during the last week, 19.0% (n = 157 of 826) during the last month, and 40.8% (n = 337 of 826) during the last year. 9.4% (n = 78 of 826) of the physicians had been asked more than one year ago and only 23.7% (n = 196 of 826) indicated that they had never been asked to prescribe a drug for CE by healthy subjects.
Comfort levels of primary care physicians to prescribe drugs a) Comfort levels regarding three scenarios Comfort levels to prescribe CE drugs to individuals of certain characteristics (25-year old graduate student seeking to cope with the stress of graduate school, 45-year-old employee hoping to improve productivity, 65-year-old individual feeling concerns about his ability to perform everyday activities) were rated by using a 7-step Likert scale with anchors at 1 (= feeling very uncomfortable) and 7 (= feeling very comfortable). Figure 1 shows differences regarding the comfort level to prescribe a drug to the 25-year-old graduate student, the 45-year-old-worker and the 65-year-old individual. Means of the comfort levels were: 1.7 ± 1.4 regarding the 25-year-old graduate student, 2.1 ± 1.5 regarding the 45-year-old-worker and 3.4 ± 2.0 regarding the 65-year-old individual. Comfort levels to prescribe were significantly higher regarding the 65-year-old-individual compared to the 25-year-old graduate student and to the 45-year-old-employee. Logistic regression analysis revealed no significant influence regarding the tested dependent variables (age, hours of work per week, etc.) for all three scenarios. b) Factors influencing comfort levels in prescribing CE drugs Table 3 gives factors affecting physicians' comfort level to prescribe a CE drug to impaired but healthy patients being 25, 45 or 65 years old. For statistical analysis see Table 3 . c) Comfort levels to prescribe a potential CE drug like modafinil or methylphenidate as compared to sildenafil Physicians were asked how comfortable they felt prescribing sildenafil, MPH, Modafinil, or the hypothetical CE drug as described above to a 40-year-old person reporting symptoms consistent with the label indications for each drug using a 7-step Likert scale with anchors at 1 (= feeling very uncomfortable) and 7 (= feeling very comfortable). Figure 2 shows comfort levels of 4.2 ± 2.0 regarding the comfort level to prescribe Viagra W , 2.0 ± 1.5 to prescribe Modafinil, 1.7 ± 1.3 to prescribe Ritalin W and 2.3 ± 1.6 to prescribe a potential CE drug.
There were significant differences between the disposition of the physicians to prescribe the different types of drugs. Physicians felt significantly more comfortable in prescribing Viagra W then prescribing modafinil, Ritalin W or the hypothetical CE drug. In addition physicians felt much more comfortable in prescribing the hypothetical enhancer than choosing modafinil or Ritalin W . With respect to comfort levels of physicians regarding the prescription of sildenafil, modafinil, MPH or a hypothetical CE drug, logistic regression analysis revealed that male primary care physicians felt significantly more comfortable prescribing sildenafil than female physicians (p = 0.003; OR: 0.463; CI: 0.159 -0.767; pseudo-R Squared: 0.026) as well as primary care physicians having their doctor's office in a city showed a higher comfort level for prescribing sildenafil (p = 0.048; OR: 0.321; CI: 0.003 -0.640; pseudo-R Squared: 0.026). Regarding comfort levels of prescribing sildenafil, there were no associations with age, years working as a physician, years working in one's own doctor's office, hours of work per week, family status, living with children, and the location of one's own doctor's office.
Regarding modafinil, male primary care physicians and physicians having their office in a city felt more comfortable prescribing modafinil (p = 0.001; OR: 0.573; CI: 0.227 -0.918 and p = 0.010; OR: 0.484; CI: 0.118 -0.850; pseudo-R Squared: 0.045 respectively). There were no associations with age, years worked as a physician, years worked in own doctor's office, hours worked per week, family status, living with children, location of doctor's office.
For MPH and the hypothetical CE drug, we found the same positive association with male physicians as with 
Discussion
This study investigated knowledge of, attitudes towards, familiarity with, frequency of being asked for prescriptions for, and comfort levels with prescribing CE drugs among 832 primary care physicians in Germany. The study showed an especially high knowledge level regarding CE among the participating subjects with MPH being the most widely known substance for CE. In contrast to this high knowledge level, only 5.3% of the physicians stated that they were very familiar with CE, and 43.5% described themselves as being not familiar with the subject. 40.8% of the surveyed primary care physicians had been asked for a prescription for CE during the last year followed by 19.0% which had been asked during the last month and 7.0% during the last week. Comfort levels to prescribe CE drugs are low among the surveyed physicians and significantly lower than to prescribe sildenafil (Viagra W ). Another main finding is that comfort levels to prescribe a CE drug are mainly affected by the age of the asking subject followed by the availability of non-pharmacological alternatives, fear of misuse of the prescribed drug and the missing necessity of needing the drug.
We demonstrated that nearly all surveyed primary care physicians (96.0%) reported that they knew about the possibility of pharmacological CE. This is significantly higher proportion than among students in previous studies. Two studies among nearly 10,000 students reveal that about 80% of surveyed students knew about this possibility of CE [12, 13, 19] . Furthermore, 81.4% of German students stated to know about using substances of any kind for CE which was significantly higher in university than in high school students [13] . We can only speculate about the reasons; one reason may be the higher age of the surveyed primary care physicians going along with an increase of professional expertise being probably associated with age. In distinction from our previous study among students, in this study we were not able to detect differences regarding sex [13] . Regarding stimulants, 39.8% of the students knew about prescription stimulants for CE and 57.9% about illicit stimulants for CE [12] . Primary care physicians were less informed about the use of illicit stimulants but more informed regarding prescription stimulants. Even if this and previous studies examine the knowledge of CE, there are no comparable data regarding the single substances for CE. Although nearly all physicians had heard about the possibility of CE, only about half of the physicians felt they were not familiar with the topic of CE, and only a minority of physicians felt very familiar with CE. As compared to Banjo and colleagues, we obtained comparable results for feeling very familiar with CE (Banjo and colleagues: 4.0%, present study: 5.7%) [9] . However, Banjo and colleagues reported a higher percentage of physicians (57.0% vs. 43.5% in our study) feeling not familiar with CE and a respective lower percentage (39.0% vs. 49.9% in our study) feeling somewhat familiar with CE. We can only speculate about possible causes for these differences. One might be the different time point of assessment (2009 in the study by Banjo et al. and 2011 in our study) or differences in information systems between Canada and Germany. Another explanation for the low level of familiarity may be the fact that prescription drugs for somatic disorders are much more prevalently prescribed than prescription drugs for CE belonging to the group of drugs prescribed for mental disorders by primary care physicians [1] .
Compared to Hotze and colleagues, the percentage of primary care physicians who reported being asked for a prescription of a drug for CE during the last week was considerably lower in our study: 62% in the survey by Hotze and colleagues receive requests "to prescribe interventions for what they view as enhancement purposes" monthly and 12.0% daily as compared to 7.0% during the last week, 19.0% during the last month, and 41.0% during the last year in our study presented here. We can only speculate about the reasons for his difference. Age and sex of the participants of the two studies is comparable (Mean age in our study: 54.3 years, Hotze et al.: 52.6 years; sex in our study: male: 68.1%, female: 31.1%, Hotze et al.: male: 72.0%, female: n.a.). Unfortunately, neither Hotze and colleagues nor our study describes the requesting individuals (age, sex, students, workers, etc.). One possibility is that the requesting individuals in the study of Hotze and colleagues had different characteristics than the requesting individuals remembered by the surveyed primary care physicians in our study. Furthermore, in the introduction section of our questionnaire we defined CE drugs to be "substances which are used with the purpose to enhance one's own cognition and that CE drugs have been developed for the treatment of cognitive decline (e.g. dementia in elderly people) or cognitive disturbance in younger subjects (e.g. attention deficit hyperactivity disorder, ADHD)". Hotze and colleagues asked about "how often patients requested medicine or services that the physicians considered to be for enhancement rather than therapy" [2] . Thus, the definition in our study is much more precise and tight than in the study of Hotze and colleagues and may be the main reason for the significantly higher requesting rates in Hotze and colleagues.
Using vignettes of patients requesting a physicians' prescription of a CE drug, we probed participants about their behaviour in case of a healthy 25-, 45-and 65-year old individual having cognitive problems and therefore participants having a reason for prescribing a CE drug. We found age of the requesting patient/client to be the main factor determining comfort level of the surveyed primary care physicians. However, even if the aim of all three scenarios is cognition enhancement, the reasons for the requests are different (to cope with stress at graduate school, improve productivity at work, leading an active life to counteract subjective cognitive decline). This has to be considered when interpreting that age of the requesting person is the decisive associated factor. Further participants' characteristics were found to play no role (sex, etc.). This is in line with previous results of Banjo and colleagues who found that the age of the requesting patient/client as being a key determining factor [9] . Furthermore, they found the same in case of a healthy 25-, 45-and 65-year old individual without any cognitive problems and with reasons for requesting a CE drug [9] .
We found that fear of misuse, availability of nonpharmacological methods of achieving the same goals and the fact that the requesting individual does not need the drug to be the most relevant reasons affecting physicians comfort levels of prescribing CE drugs in case of the 25-year old college student and the 45-year old employee. These results confirm the results of Banjo and colleagues [9] . Beyond that, in our study as well as in Banjo and colleagues the factors to improve patient's overall health and wellness, to improve daily living and the assumption/fact that the drug is age-appropriate were the most crucial factors regarding the prescription of a CE drug to the 65-year old individual feeling concerns about his ability to perform everyday activities. Fear of legal liability as well as the aspect that the use of CE drugs constitute a form of cheating played a very minor role in both studies. This is in line with previous results of our group: In an interview study about reasons of students justifying their use of stimulants for CE compared to caffeine we found that legal aspects play a very minor role for them [22] . Interestingly, for student users as well as potential prescribers (primary care physicians) legal aspects play a minor role.
The last set of questions was about a comparison of sildenafil, MPH, modafinil and a hypothetical CE drug prescribing to patients having the label indication. We found that the highest comfort level for prescribing these agents was for sildenafil (comfort level 7 = 13.1%) compared to MPH (comfort level 7 = 1.8%), modafinil (comfort level 7 = 2.5%) and the hypothetical CE drug (comfort level 7 = 1.9%). These results are similar to those of Banjo and colleagues [9] and show that there is some degree of similarity in transnational attitudes. Furthermore, when asked to freely respond on their answers, Banjo and colleagues show that the surveyed physicians stated to be more familiar with sildenafil and that the latter should have a better safety profile. Further comments show the primary care physicians being afraid about the abuse potential of stimulant drugs.
Beyond that, we found that male primary care physicians had a higher comfort level to prescribe sildenafil, modafinil, MPH or a hypothetical CE drug to patients having an indication for a prescription. This is in line with previous results by Ponnet and colleagues searching for determinants of physicians to prescribe MPH for CE using the theory of planned behaviour (TPB). They found that gender influenced attitudes towards prescribing MPH for CE, too: Compared to male physicians, female physicians had more negative attitudes towards prescribing MPH for CE [23] . However, they used a vignette presenting a healthy university student and did not probe for older patients/clients with or without reasons/symptoms for a prescription.
Finally, primary care physicians have a crucial role of the supply of prescription drugs for CE, they are meant to be gatekeepers to the medical system and they are the first who are contacted by the general public searching for a physicians' prescription. However, at the present time the prescription of CE drugs by primary care physicians is much less prevalent than the prescription of somatic medication to patients [1] .
At present primary care physicians have to decide what to do on their own regarding CE. Although nearly all of them reported that they knew about the phenomenon of pharmacological CE there is a lack of guidelines aimed at primary care physicians. One possibility is that the existing guidelines to neurologists for adult and paediatric populations could be adopted. The "Guidance of the Ethics, Law and Humanities Committee" for neurologists provides neurologists with an overview of ethical, legal, and social issues surrounding CE as well as practical guidance for responding to an adult patient's request for CE drugs developed by Larriviere and colleagues [24] . These guidelines propose that neurologists have no obligation to prescribe CE drugs and may ethically refuse a prescription. They should exercise "their clinical and ethical judgment to decide whether to prescribe medications for neuroenhancement". It would be "ethically permissible for neurologists to prescribe such therapies, provided that they adhere to well-known bioethical principles of respect for autonomy, beneficence, and nonmaleficence" [24] .
Beyond that, "Ethical, legal, social, and neurodevelopmental implications" have been developed for pediatric CE [25] . Graf and colleagues stated that prescribing CE drugs to children and adolescents without a neurological diagnosis is not justifiable. In "nearly autonomous adolescents" this dogma should be weaker, but prescribing CE drugs should be not advisable "because of numerous social, developmental, and professional integrity issues" [25] .
These position papers are primarily directed at neurologists, but the conclusions are indeed relevant to primary care physicians as well. What is missing from the discussion is the development of a more general set of guidelines that can apply to all physicians -neurologists, primary care physicians, and others -that will assist them in their decision-making with respect to prescribing CE. Much more data about the phenomenon of CE is needed. At least, medical education and post-graduate education of physicians should contain information about the pro-cognitive limitations, the fact of procognitive placebo-effects and the relevant side effects as well as the safety profile of potential CE drugs as well as ethical and social implications. Clients claiming for a CE prescription should be elucidated by their physicians.
A few questions for further studies arise based upon the presented data and should be addressed in further studies to inform the debate about CE: We do not know if the clients asking for a prescription are younger students needing help to perform better in school and university or older ones complaining cognitive decline. This would be an important additional piece of information that could be used to characterize claims for CE and the prescription of CE drugs. Therefore, further studies among primary care physicians should address the question of characteristics of patients asking for a CE prescription. Furthermore, the present study does not assess if the clients ask for a special drug (e.g. MPH) which they want to get prescribed or if they ask for general pharmaceutical cognitive help. In this respect we do not know what requested primary care physicians do after having been requested for a prescription. The behaviour after being asked for a prescription should be addressed in further studies as well. Beyond that, we did not ask for interventions primary care physicians do after being asked for a prescription e.g. counselling regarding alternative possibilities to enhance cognition or mood and if they explain the small pro-cognitive effect as well as the (dangerous) side effect profile of the present drugs. To address these questions and questions to the close context in case of being asked for prescribing a CE drug may be contents for qualitative research (interview studies) among primary care physicians. Unfortunately, these questions cannot be addressed by the use of anonymous questionnaires (neither paper-andpencil, nor web-based). Therefore, in depth interviews of primary care physicians should be done.
Some limitations of the study are worth identifying. A general problem of anonymous surveys is the possibility of misunderstanding questions and the interpretation of the questions by the participants. Together with the use of case vignettes this may lead to a certain kind of fuzziness of data obtained. Furthermore, the relevance perceived by the participants may influence the answers obtained. The more important aspect regarding understanding and interpretation of this survey may be the socially undesirable behaviour of misusing substances to enhance cognition which can be regarded to be comparable to the use of drugs for physical enhancement. Answering questions regarding such a stigmatizing subject -even if the survey is anonymous -may lead to socially desired answers depicting a bias of the present data.
The sample of primary care physicians of RhinelandPalatine is large, but is neither representative of Germany nor other countries. Furthermore, the response rate was 30.2%. This response rate of only 1/3 means a selection bias. We can only speculate about the reasons of non responding to the questionnaire (e.g. lack of time, feeling that the topic is not important, socially non-desired opinions, etc.). These aspects make it difficult to generalize from the results.
Beyond that, the logistic regression analysis was the most appropriate method to analyse the data of this survey study. However, several times ORs are quite close to 1.0 and the analysis of pseudo-R Squared are smaller than 0.1 which limits the explanatory power of the analysis.
Conclusion
The data presented in this study confirm and extend previous studies of physician attitudes towards prescribing enhancement pharmaceuticals to physicians in Germany. Given the different social, legal and medical contexts in Germany, the present results are important in demonstrating that the general trends of physician attitudes towards enhancement are relatively stable: physicians view themselves as gatekeepers and are generally less comfortable prescribing CE for younger populations than for older individuals. Despite these observations, the study highlights the need for further education of physicians about the biological, ethical, and social consequences of CE use, and suggests that an organized international effort for outreach to physicians is both appropriate and timely. 
